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Equivalent circuit ) Description and application 


The Westinghouse WS 934 is a four-stage volt- 
age amplifier with external taps for controlling 
the gain. It is designed as a magnetic pick-up 
read preamplifier capable of compensating for 
head-to-head signal level variations. It is par- 
ticularly well suited to computer readout from 
drum, disc or tape memories. 


it also performs well as a general purpose volt- 
age amplifier with an output capability greater 
than one volt rms and a frequency response 
beyond one megacycle. A capacitor is included 
to roll-off the gain above 900 kc if desired. 


The WS 934 is a monolithic silicon block. It 
contains both pnp and npn transistors and is 
fabricated by planar epitaxial techniques. It is 
packaged in a Westinghouse standard glass 
Kovar® FLAT-PAK™ with a ceramic base and 
gold plated leads. Dimensions are %4” x ¥” 
exclusive of leads and weight is approximately 
0.1 gram. 


Package 


Design features 


High input impedance (180 Ko) 
Low output impedance (1000) 
Frequency response to 1 mc 
Gain of 30 at mid-frequency 
Gain variable in 32 increments 


G style FLAT-PAK 0.1 grams 


Reliability assurance 


EVERY unit receives 


® 150°C bake for 24 hours minimum 
® 3 cycles of thermal shock 

Dot indicates pin 1 —55°C to +150°C 

® 20,000 G centrifuge 

® Gross and helium hermeticity tests 
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Nominal circuit parameters 
M2 VEE) C, G8uufd R, 10K Re 4K Ra 8K 
R, 36K Rs 3K Ry 2K _ RLO-31K 
Re 4K R, 16K Rio 1 K 
R, 5K R, 8K Ry 1K 


Absolute maximum limits 


Power dissipation 200 milliwatts 

Input breakdown voltage 9 volts 
External Supply voltages +10 volts 
bias Input voltage: Non-operating +10 volts 
resistor Power application sequence (no restriction) 

Storage temperature range —65 to +175°C 


Test conditions 


Circuit as shown above 
Input bias resistor = 20 KO 
Vee = 9 volts 

Temperature range 0-60°C 


C, grounded 
Vo (+9 VDC) 
Electrical characteristics 
Characteristic Conditions Symbols Values Units 
: I, — rs | 3.5 | milliamperes 
Current drain Pin 3 grounded (, _ 23 4.5 | milliamperes 
AC input impedance Pins 8 through 13 open Zin 18 (1) 19.5 20 kilohms 
Ei, = 100 mv p-p @160 kc 
AC output impedance Z out 100 250 ohms 
Bias resistor — 4.7 KO AV —3 +3 volts 
Off-set volt 
BEE: Pin 3 grounded AV —3 +3 volts 
AC voltage gain Pin 13 connected to 11 | 
at 160 kc (2) Pin 10 connected to 8 V4 4.4 5.2 5.9 | volts/volt 
Pin 13 connected to 12 
Pin 11 connected. ta Vo 8.8 9.7 10.6 | volts/volt 
Pin 12 connected to 8 Vig 14.7 16.7 17.7 | volts/volt 
Pins 8 through 13 open Vay 25.8 30.0 32.5 | volts/volt 
AC voltage gain : 
at 320 = e Pins 8 through 13 open V5) 23.4 31.5 | volts/volt 
Phase shift : ; 
st aa ke") Pins 8 through 13 open 0 0.2 0.25 0.5 | microsecond 


* Based on measurements taken on 700 devices. 


Note 1: This is input impedance of the device with the 20 KQ input bias resistor. An impedance of greater than 180 KO 
looking into device terminals 3 and 6 is thus insured. 


2: Connections for four gain steps are measured on al! devices. These connections assure all load resistor segments 
and taps in the spec. Input voltage 100 mv p-p. 


3: Measured from displacement of axis crossing of input and output waveforms. 
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Connections for gain increments 


EFFECTIVE 
LOAD RESISTOR TAP CONNECTIONS LOAD Cote 


RESISTOR (RU 
Pin to Pin Pin to Ptn | Pin to Pin 


13 to 9 1K ohms ZS 
13 to 10 9 to 8 2K 3.2 
13 to 10 3K 4.0 
13 to 11 10 to 8 AK 5.2 
13 to 11 10 to 9 BK 5.8 
13 to 11 9 to 8 6K 6.7 
13 to 11 7K 7.6 
13 to 12 11 to 8 8K 8.6 
13 to 12 11 to 9 OK 9.7 
13 to 12 11'to. 10 9 to 8 10K 10.7 
13 to 12 11 to 10 11K 11.6 
13 to 12 10 to 8 12K 12.6 
13 to 12 10 to 9 13K 13.6 
13 to 12 9 to 8 14K 14.6 
13 to 12 15K 15.6 
12 to 8 16K 16.7 
12 to 9 17K 17.7 
12 to 10 9 to 8 18K 18.7 
12 to 10 19K 19.7 
12 to 11 10 to 8 20 K 20.7 
12° to 11 10 to 9 21K 21.7 
ye come cal 9 to & 22K 22.7 
E26: 11 23K 2a:f 
11 to 8 24K 24.7 
11 to 9 25K 25.7 
11 to 10 9 to 8B 26K 26.6 
11 to 10 27K 27.4 
10 to 8 28K 28.2 
10 to 9 29K 28.8 
9 to 8 30K 29,3 
None 31K 30.0 


Gain vs. frequency for WS 934 Typical applications 


@ Read preamplifier for computer magnetic disc 
memory 
® Buffer or compensating amplifier 


Read Preamplifier — computer magnetic disc 
memory: bit rate of 320 KC 
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View showing the extensive cleanroom facilities in continuous op- 
eration for the manufacture of Westinghouse Integrated Circuits. 


Westinghouse Electric Corporation /mocecuzar ELECTRONICS DIVISION 


BOX 7377 ELKRIDGE, MARYLAND 21227 e BOX 305 NEWBURY PARK, CALIFORNIA 91320 
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